SUMMARY The occurrence of seven cases of multiple myeloma over seven years in a small community 15 miles from a plant reprocessing nuclear fuel caused much local concern. A case control study of 34 confirmed cases in the health district during 1974 to 1980 revealed no excess of known risk factors among the 23 cases for whom informants could be traced. The possible effects of exposure to marine discharges of radioactive material cannot be completely ruled out, but dose estimates make this highly unlikely. Such studies are a necessary response by community physicians to the population they serve but have major practical and theoretical limitations.
Community physicians have a duty to respond to the concerns of the populations they serve, but there are substantial theoretical and practical difficulties in establishing the true meaning of a small increase in the apparent incidence of a disease.
In April 1984, a television programme publicised the apparently high incidence of multiple myeloma on the Island of Walney, which is a strip of land separated by a narrow channel from Barrow in Furness, Cumbria.' Fifteen miles up the coast from Walney at Sellafield is a major installation for reprocessing nuclear fuel, and the thesis of the programme was that radioactive discharges from Sellafield were responsible for the high incidence of myeloma. A complicating factor was the presence of a shipyard in Barrow in Furness which builds nuclear powered submarines. Not surprisingly, this programme caused intense local, and some parliamentary, interest and concern.
Routine statistics from a National Health Service cancer registry, which collects information from hospital discharge summaries and death certificates, showed that between 1974 and 1980 (the most recent year for which complete data were available) seven residents of Walney Island had been registered with multiple myeloma. Using 1981 population data (11 000 residents at census) and standardising for age and sex against 1977 national rates,2 the expected number of cases would have been 2'8: the Poisson probability of seven or more cases is 0-02. This is, however, a posterior probability using geographical boundaries of an area already suspected of high incidence.
Because it is difficult to judge what posterior probabilities really mean, myeloma statistics were examined for a geographical zone not defined by the present observation. The obvious choice of zone was the health district in which Walney Island lies, namely, South Cumbria (population 164 000). This choice also fitted in with the wish of South Cumbria's Health Authority for surveillance of the whole of its district of responsibility.
Fifty-nine cases of myeloma were registered in South Cumbria residents during 1974 through 1980 against 49-6 expected (p = 0.18).
The statistical significance of the excess incidence is therefore debatable, but the public concern aroused was too great simply to ascribe the excess to chance without further study. In other words, the penalty of making a type II error was too high. An investigation was therefore undertaken in an attempt to explain the high registration rate in the health -district.
The study was restricted to the 59 cases recorded at the Registry; no further case finding was attempted so as to avoid the bias that arises in comparing data from areas where cases have been fully ascertained with national statistics that are merely routine. The occupational histories revealed no significant differences between cases and controls (table 3). The one case with occupational exposure to radiation had worked in the nuclear shipyard and worn a radiation dosimeter. The two controls included in this category were a man who had worked as a clerk at the nuclear reprocessing plant and a man who had been a builder of nuclear power stations. No case or control had worked with x-ray equipment.
Pet ownership was less common in cases than controls, 70% of cases and 85% of controls having owned a cat or dog for more than five years (Fisher's p = 0-09). No difference was found between cases and controls in response to the question about leisure activity. Hospital admissions prior to the diagnosis of myeloma were fewer in cases than controls, an average of 1 17 in the former and 1 20 in the latter. One case and four controls had had radiotherapy; the case for a solitary plasmacytoma of rib 15 years before presenting with multiple myeloma and the others for skin complaints (2), thyroid disease (1), and for unknown reasons (1).
No case or control knew any other person with myeloma.
Eight pairs of cases were close in space and time, compared to an expectation of 7-6 close pairs by Knox's E G Jessop and S D Horsley (5) The chief limitation on study power was the rarity of exposure to some risk factors in the control population. '6 This is reflected in the confidence limits, which are wider for exposure at work to radiation than for work in the shipyard.
A second limit on study power is the small number of cases for study, a constraint of history. This study illustrates some of the difficulties experienced in attempting to answer justified concerns of local inhabitants about variations in the incidence of rare diseases. The public does not want woolly answers expressed in terms of probabilities. We believe that statisticians and academic departments of community medicine should address the conceptual and methodological problems of small area statistics to assist their colleagues serving communities which are increasingly concerned about local health issues.
